Adenosine A2A receptors in neuroadaptation to repeated dopaminergic stimulation: implications for the treatment of dyskinesias in Parkinson's disease.
The A2A receptor has recently attracted considerable interest as a potential target for Parkinson's disease (PD) therapy based on the motor-enhancing and neuroprotective effects of A2A antagonists in animal models of PD. The unique neuronal localization of the adenosine A2A receptor in the basal ganglia and its extensive interactions with dopaminergic and glutamatergic systems led the authors to investigate a potential role of the A2A receptor in the development of behavioral sensitization in response to repeated dopaminergic stimulation. Because dopamine-induced behavioral sensitization shares several neurochemical and behavioral features with dyskinesia, characterizing this novel aspect of A2A receptor function may enhance understanding and management of dyskinesia in PD. Recent studies from several laboratories suggest that the A2A receptor may be an important mediator of maladaptive changes in response to long-term dopamine stimulation. The authors summarize their investigation of the role of A2A receptors in two paradigms of behavioral sensitization elicited by daily treatment with either L-dopa in hemiparkinsonian mice or amphetamine in naive mice. The results demonstrate that the A2A receptor is required for the development of behavioral sensitization in response to repeated L-dopa treatment in hemiparkinsonian mice and repeated amphetamine administration in normal mice. Together with pharmacologic studies, these results raise the possibility that the maladaptive dyskinetic responses to long-term L-dopa management of PD may be attenuated by A2A receptor blockade. Potential presynaptic, postsynaptic (cellular), and trans-synaptic (network) mechanisms are discussed.